Adult female rats were rendered anovulatory by continuous illumination. Pituitary LH of these constant estrous rats decreased with the time length of illumination. Acidic extract from the rat hypothalamus was injected into these rats through the carotid artery for testing LH-RF activity. The extract, if a dose more than 2 hypothalamic fragments per rat was given, induced ovulation. Ovulatory response was determined by observation of tubal ova and formation of new corpora lutea. Cerebral cortical extract, lysine vasopressin and oxytocin were not active in stimulation of ovulation. Pituitary LH and plasma LH shortly after intracarotid injection of the hypothalamic extract were estimated by the OAAD method. A single injection produced a transient rise in pituitary LH, and the maximum occurred 20 mins. after injection. Sixty mins. after injection pituitary LH showed a significant decrease. Corresponding to this fall in pituitary LH, plasma LH showed a significant rise. Both pituitary LH and plasma LH returned to near-initial levels 4 hrs. after injection. These results suggest that hypothalamic extract may stimulate the sysnthesis of LH by the anterior pituitary of constant estrous rat as well as the release of LH.
A number of different experiments have demonstrated that the release of luteinizing hormone (LH) by the anterior pituitary is controlled by a hypothalamic releasing factor, namely, luteinizing hormone releasing factor (LH-RF).
In the rat, treatments such as exposure to continuous illumination (Browman, 1937) , placement of appropriate hypothalamic lesion (Hillarp, 1949) , or injection of testosterone soon after birth (Barraclough, 1961) , produce persistent vaginal cornification associated with small follicular ovaries devoid of corpora lutea. Since it has been suggested that each of these treatments results in interference with cyclic release of LH by affecting hypothalamic structure responsible for the secretion of LH (Bradshow and Critchlow, 1966) , in constant estrous rats made anovulatory by these treatments exogenous hypothalamic extracts seem induce ovulation. Johnson (1963) has demonstrated that in androgen-sterilized rats ovulations were induced by intravenous injection of extracts from the sheep hypothalamus. And also, Shiavi et al. (1963) have reported that partially purified sheep LH-RF preparation induced ovulations in hypothalamic lesioned rats. These findings indicate that hypothalamic extracts stimulate the anterior pituitary of constant estrous rats to release LH in a sufficient amount to induce ovulation. How- Preparation of acidic hypothalamic extract from rats Crude acidic extracts from the rat hypothalamus and the cerebral cortex were prepared by the same procedures as described previously (Kobayashi et al., 1966 Preparation of pituitary and plasma samples for LH assay There were 6 groups of animals; (1) the first group was sacrificed by the withdrawal of blood from the abdominal aorta under laparotomy prior to injection, (2) the 2nd 10 mins., (3) the 3rd 20 mins., (4) the 4th 30 mins., (5) the 5th 60 mins., (6) the 6th 240 mins. following injection of hypothalamic extracts. Another 6 groups with cortical extracts served as the controls. The bloods drown were pooled at every group and centrifuged. After the withdrawal of blood, pituitaries were removed, pooled at every group, homogenized in cold saline, and centrifuged. Plasma and supernatants of pituitary homogenates were stored in the frozen state until the day of bioassay. Induction of ovulation by hypothalamic extract in constant estrous rats Twenty four constant estrous rats were intravenously (via jugular vein) injected with various doses of hypothalamic extract but ovulatory reaction was negative in all treated animals ( Table 2 ). The dose of hypothalamic extract ranged from one HE (extract equivalent to one hypothalamic fragment) to 8 HE per rat. On the other hand, intracarotid injection of hypothalamic extract induced ovulation 14 out of 31 rats, as shown in Table 2 . All of 16 animals treated with one HE per rat failed to ovulate, but 3 out of 12 with 2 HE, 6 out of 11 with 4 HE and 5 out of 8 with 8 HE ovulated. The incidence of ovulatory rat and the number of ova detected in oviducts increased as the dose of hypothalamic extract increased. Cerebral cortical extract, lysine vasopressin and oxytocin were not active in stimulation of ovulation (Table 2 ).
Histological findings of ovaries Figure 1 shows the histological appearance of a ovary treated with 4 cerebral cortical extracts (equivalent in weight to 4 hypothalamic extracts), which contains a number of large follicles but no new corpora lutea. In contrast with this, in a ovary of a rat treated with 4 HE there were a number of new corpora lutea (Fig. 2) .
Effects of hypothalamic extract on pituitary LH and plasma LH Changes of pituitary LH and plasma LH after intracarotid injection of 4 HE per rat Table 1 . LH contents of the pituitaries and organ weights of the normal control and constant illuminated rats *Expressed as peg NIH-LH-Sll equivalents per gland . **95% confidence limits .
2) The value is significant (P<0 .025), as compared with the control value.
Control group includes 4 rats at proestrous stage and 4 at estrous stage. are shown in Table 3 , and diagrammatically represented in Figure 3 . A single injection initiated an increase of pituitary LH content. The maximum occurred 20 mins. after injection. Over 20mins. after injection pitui- 1. 
DISCUSSION
In the present experiments, approximately 85% of rats exposed to continuous illumination was rendered constant estrous by this treatment. These ovaries were exclusively occupied with a number of cystic follicles but no new corpora lutea, indicating that in these rats ovulatory release of LH is blocked. 2. Coincident with the reports of Marie et al. (1965), and Bradshow and Critchlow (1966) , pituitary LH content of continuous illuminated rat was lower than that of normal cyclic rat, and showed a tendency to decrease with the time length of constant illumination. In 30days-illuminated rats a single intracarotid injection of acidic extract from the rat hypothalamus actually induced ovulation, as demonstrated by the presence of tubal ova and the formation of new corpora lutea. Probability that this ovulation was due to LH contaminated in the extract was denied by following evidence: a) Hypothalamic extract was boiled prior to injection. McCann (1962) reported that boiling of stalk-median eminence extract inactivated contaminated LH but not releasing factor activity. b) Systemic (iv) injection of the extract was not active in stimulation of ovulation, even if a dose as large as active on intracarotid injection was given. c) While intracarotid injection of the extract produced rises in both pituitary LH and plasma LH, intravenous injection of the extract was ineffective. Intracarotid injection of cerebral cortical extract, lysine vasopressin or oxytocin failed to induce ovaulation. Thus, it was indicated that intra- carotid injection of hypothalamic extract stimulates the release of endogenous LH to induce ovulation, presumably by directly acting on the anterior pituitary.
Since the storage of pituitary LH is lower in continuously illuminated rats than that in normal rats, in those rats intracarotid injection of hypothalamic extract may induce ovulation not only by the release of LH previously stored before injection but also by the release of LH newly synthetized after injection. It seems, therefore, interesting to examine changes of both pituitary LH and plasma LH shortly after intracarotid injection of the extract. A single intracarotid injection of the extract produced a decrease of pituitary LH with the maximum 60mins. after injection. Corresponding to this fall in pituitary LH, a rise of plasma LH was observed. Both pituitary LH and plasma LH returned to near-initial levels 4hrs. after injection. These results clearly indicate that the hypothalamic extract, LH-RF, stimulates the pituitary to release LH in continuously illuminated rats.
In the experiments a transient rise of pituitary LH was observed immediately after a single injection of the extract. The maximum increase occurred 20mins. after injection, and it was followed by both a depletion of pituitary LH and a coincident rise of plasma LH. In our previous experiments (Kobayashi et al., 1967 ) the anterior pituitary glands were cultivated with addition of LH-RF preparation partially purified on a column of Sephadex. After 2days cultivation with the LH-RF, LH activities of the culture media and the glands were separately estimated by the ovarian ascorbic acid depletion method. Significant increase of LH was observed in both the media and the glands. These results suggest that the hypothalamic extract, LH-RF, may stimulate the pituitary to produce LH in vivo and in vitro. But, it seems difficult to conclude that LH-RF is concerned with the synthesis of LH as well as the release. Since in our experiments crude hypothalamic extract of partially purified LH-RF was used, it could not be determined if hypothalamic extract contained two substance, that is, one responsible for the release of LH and the other responsible for the synthesis. Experiments in which highly purified LH-RF is used can give final conclusion to the problem whether the same factor is responsible for the synthesis of LH as well as the release.
Concerning FSH-RF, David et al.(1965) have reported that rat hypothalamic extract caused about 50% depletion of pituitary FSH content in intact adult male rats 20 mins. after intracarotid injection. Kuroshima et al.(1966) also have demonstrated that intracarotid injection of beef or pig stalkmedian eminence extract depleted the pituitary FSH of ovariectomized, estrogen-and progesterone-treated rats. The depletion of FSH reached the maximum 20 to 30mins. after injection and it was associated with a corresponding rise in serum FSH. From these results it is indicated that FSH-RF is concerned with the release of FSH, just as LH-RF is concerned with the release of LH. However, these investigators have demonstrated that no increase of pituitary FSH was induced prior to a depletion of pituitary FSH by the intracarotid injection of hypothalamic extract. Discrepancies between these results about FSH-RF and ours about LH-RF now can not be explained.
